Abstract. We have investigated theoretically the thermoelectric power and the Nernst effect in unconventional density waves (UDW). Due to the presence of magnetic field, Landau levels are formed, and the low energy excitations change from gapless to gapped. The present results account consistently for the recent data of magnetothermopower in α-(BEDT-TTF) 2 KHg(SCN) 4 obtained by Choi et al. (Phys. Rev. B, 65, 205119 (2002)). This confirms further our identification of low temperature phase (LTP) in this salt as UCDW.
The object of the present paper is to extend our earlier study on the effect of magnetic field in unconventional density waves (UDW) to the thermoelectric power and Nernst effect in UDW (i.e. UCDW and USDW). In the presence of magnetic field the quasiparticle spectrum is quantized, Landau levels are formed, turning the low energy excitations from gapless into gapped behaviour with a gap ∼ √ B. Assuming generalized imperfect nesting as in Refs. [1, 2] , the angular dependent magnetoresistance and the diagonal component of the thermoelectric power (TEP) are constructed as [3] R(B, θ, φ)
where
• , and φ is the angle the magnetic field on the a − c plane makes from the c-axis. The formulation of the Nernst effect is different from above. We have seen already that quasiparticle in UDW orbits around the magnetic field. Then when an electric field E is applied with a perpendicular component to the magnetic field B, the quasiparticle orbit drifts with v D = (E × B)/B 2 . Then the heat current parallel to v D is given by J h = T S v D , where S is the entropy associated with the circling quasiparticles. Assuming the magnetic field to be perpendicular to the a − c plane (θ = 0
• ), the Nernst coefficient is calculated for small T and large B, JOURNAL DE PHYSIQUE IV after considering the effect of the two dimensional parts of the Fermi surface:
where σ = 1/R = 4σ 1 /(exp(x 1 ) + 1) + σ 2 from Eq. (1), L 2D stems from the two dimensional cylinders of the Fermi surface, γ = eτ/m, τ is the field-free relaxation time at the Fermi energy, m is the effective mass of the electron [5, 6] . In Fig. 1 , we compare Eq. (2) and (3) to the experimental data of the diagonal (Seebeck coefficient) and off diagonal (Nernst coefficient) thermopower in a magnetic field perpendicular to the conducting plane (θ = 0 • ) for heat current applied in the a direction. As is readily seen we can have excellent fittings. From these fittings we can deduce ∆ ∼ 20 K, v a ∼ 10 6 cm/s, which are very consistent with earlier results [2, 3] . The new fitting parameter is obtained as τ = 10 −11 s, assuming m to be twice the free electron mass. This can be converted to temperatures as τ −1 → 4 K, which is reasonable concerning the presence of de Haas van Alphen oscillations at B > 10 T at T = 1.4 K. The magnetothermopower for heat current along the a direction is shown in the left panel for T = 1.4 K, T = 4.8 K ,T = 5.8 K and T = 6.9 K from top to bottom, the circles denote the experimental data from Ref. [4] , the solid line is our fit based on Eq. (2). In the right panel, the Nernst signal for heat current along the a direction is shown for T = 1.4 K and T = 4.8 K (from bottom to top), the dashed lines with circles denote the experimental data from Ref. [4] , the solid line is our fit based on Eq. (3).
As we have shown the quasiparticle spectrum as obtained can describe the magnetothermopower as observed in LTP in α-(BEDT-TTF) 2 KHg(SCN) 4 . Together with the earlier results on ADMR, the present work further confirms our proposition that LTP in α-(BEDT-TTF) 2 KHg(SCN) 4 salt is UCDW. We also believe that measurements of Nernst and/or Ettinghausen effect will prove to be decisive in other possible UDW candidate materials [3] .
